High angle annular dark-field (HAADF) imaging in the scanning transmission electron microscope (STEM) is a powerful tool for obtaining structural information of metallic catalyst particles at the atomic scale. Due to recent developments in quantification methods it is now possible to count atoms in individual atomic columns of nanoparticles and hence to estimate their three-dimensional structure from a single image projection [1, 2] . These quantification methods exploit the monotonic dependence of the image counts with thickness and as such they are designed ideally for heavy elements, which scatter strongly to the HAADF detector.
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The lack of sensitivity towards light elements in incoherent, Z-contrast imaging modes makes current quantification methods unsuitable for counting atoms in non-metallic systems, or metal oxides, to obtain, for example, three-dimensional structural information of heterogeneous oxide catalysts. In contrast, phase imaging techniques are more effective in detecting light elements, but quantification is challenging as the inherent coherent scattering process results in images where contrast is in general not directly interpretable.
Recent advances in STEM electron ptychography have made it possible to obtain quantitative phase information simultaneously with Z-contrast imaging [3] . The development of fast pixelated detectors enables the recording of all scattered beams at the detector plane, at any number of probe positions. Consequently, Z-contrast images can be recovered by integrating electron counts over any combination of inner/outer scattering angles, and simultaneously on a conventional annular dark-field detector. At the same time, electron ptychography can be used to restore the specimen exit wavefunction by recording electron diffraction patterns at every pixel.
The phase of the exit wave contains in principle all structural information from the specimen, including the number of atoms per atomic column and their relative distance (focus) to the exit surface (zinformation) [4] . However, this information can be difficult to quantify due to coherency related artifacts. One way of tackling this problem is to obtain a reliable measurement of the atom count from the simultaneous ADF STEM image. This thickness can subsequently be used as a scaling factor to calibrate absolute phase shifts in the restored phase. Furthermore, structural information along the beam direction can be obtained by restoring the exit wavefunction at a specific depth in the specimen, which can be performed during post-processing. This depth sectioning effect, alongside the atom count, allows for a full three-dimensional reconstruction of the object.
We will present this quantitative approach for three-dimensional structure retrieval of a Pt nanoparticle. Figure 1(a) shows the phase of the specimen wavefunction, restored from a ptychographic reconstruction using the single side-band method [5] . The atom count resulting from the simultaneous
